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sheet The absorbent core corrprises a sheet of coni- 
pressed regeneYat^ cSlutosei i^F^ -e^xpandingv 
the article Mo £i tridimensional structure wrtiDe being 
worn by a iiser. the cornp'ressed regenerated cellulose 
sponge sheet is activated by body fluids. The topsheet 
IS capable of expanding as the absorbent article 
expands upon activation b/ body fluids. 
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1 EPOI 

Description 

piPipOFTHE INVENTION 

The present in/ention relates to disposable absort>- 
ent art'des. Disposable absorbent articles are consid- 
ered to be absorbent dances designed to be worn 
externally of the body by a user and to receive fluids dis- 
charged from the body. In particular the present Inven- 
tion relates to substantially flat disposable absort>ent 
sanitary napkins, catamenlals. Incontinence inserts, 
pantilmers and diapers comprising a sheet of com- 
pressed regenerated cellulose sponge for expanding 
the article into a tridimensional structure while being 
worn by a user. The sheet of compressed regenerated 
cellulose sponge is activated by body fluids and pro- 
ves the article with a self -shaping capability during the 
use. 

BACKGROUND OF THE INVENTION 

In their basic form, disposable absorbent articies 
comprise an absorbent core interposed between a per- 
vious body-contacting element (alternatively referred to 
as a topsheet or an ovenA^rap) and an inpervious pro- 
tective bamer {alternatively referred to as a backsheet). 
The absorbent element Is. of course, irrterxled to 
receive and contain the fluids discharged from the body. 
The body-contacting element is intended to provide 
comfortable and dry-feeling contact wRh bpdy surfaces 
while-'alibwing free passage of fluids therethrough Into 
the absorbent element. The protective barrier Is 
intended to prevent the fluids which are expelled or 
which escape from the absorbent element from soiling 
the users garments. 

In addition to the three functional elements men- 
tioned above, disposable absorbent articles are gener- 
ic y provided with means for supporting the device 
adiiacent the user's crotch area, even as the user 
moves, where it can nK>st effectively perform its 
Intended function. Typically, absort^ent articles as sani- 
*nry napkins are pro/kied with an adhesive attadiment 
.eans for securing the device to the inner crotch area 
of the user's undergarments. 

Irrproved flukj interception can occur if the absorth 
ent article is in dose contact witti the body of the 
wearer. 

While previously known absort>ent articles perform 
their intended function, each conventional design can 
be further inproved In one or more of absorbency of 
body fluids, protection of the user's garments from soil- 
ing, and/or physical comfort to the user. 

With respect to disposable sanitary napkins several 
attempts have been made in the art to inprove body 
contact with the wearer, and hence absorb f luds upon 
discharge and thereby minimize soiling by provkiing a 
sanitary naplcn having an anatomically shaped configu- 
ratk)n, particulady including those that are raised 
upwardly or hunped In their medial portions so as to be 



FROM:PRV InterPat FE 

04 913 A1 2 

near or in contact with the pudendal region when worn. 

On female users these sanitary napWns attempt to 
contact and absorb mertses immediately as It leaves tiie 
vestBxile. 

5 Some articles have been also desaibed in which 
an anatomically shaped conTtgurafion Is provkled during 
the wearing time, witii tiie advantage of a better fit to tiie 
anatomy - > . 

U.S. Patent No 3,736,931 discloses a sanitary nap- 

10 Wn having an outer non-compressed layer of fluid 
absorbent material and an inner core of highly com- 
pressed fluid absorbent material which is at least par- 
tially enclosed tiierein. The napkn preferably is V- 
shaped In cross section and is arch-shaped in its longi- 

IS tudinal direction by die conpression. When the napkin 
is worn tiie fluid directs first into the inner compressed 
layer so as to cause it to swell and to expand the outer 
non-compressed layer in all directions, thereby adjust- 
ing itself to each wearer. 

so The sanitary napkin expands upon fluid absorption 
and may adjust itself to the user's anatomy, but since it 
is not flat prior to use it may be cumbersome to package 
and to handle; moreover, tiie expansion takes place 
mainly in lateral direction, so achieving an effective seal 

2S against tiie inner skie of the thighs and at both sides of 
tfie vaginal orifice; therefore tfie structure is neither 
capable of forming a com/ex ipward configuration nor it 
brings the absorbent element in direct contact with the 
point of release of the fluid. 

30 According to U.S. Patent No.. 3,51 2,530 a sanitary 
, napMn is'Besaibed in which a cornpressed regenerated 
cellulose sponge layer is combined to a larger fibrous 
cellulose layer to form a multiple ply absorbent core. 
The compressed regeneraited cellulose sponge layer is 

ss positioned over tiie fibrous layer, and it is typically cen- 
tered about it; it is intended as the primary absorbent 
element of the sanitary napkin, while ttie fbrous layer 
acts as a secondary or back up al:)sorber. 

The sanitary napk'n may be tiierefore very thin prior 

40 to use, as conpared to other sanitary products having 
the same absorbent capacity. 

Alttiough tiie compressed regenerated cellulose 
sponge layer is capable of expanding in Z-direction 
upon fluid absorption, the structure desaibed is not par- 

45 ticuiariy suitable to provMe an effective .t>ody contact 
wttii ttie wearer's anatomy and might cause discomfort 
to tiie user due to the characteristics of the compressed 
regenerated cellulose sponge material, particularly 
when it Is dry. 

so EP Patent 293 208 B1 describes tiie use of multiple 
layers of compressed regenerated cellulose sponge 
sheets in a sanitary napkin as tiie sole absorbent mate- 
rial instead of ttie usual cellulose pulp absorbent core in 
order to obtain an absort>ent article of inproved 

55 strengtii and shape retainability in wet conditions, as 
cx)mpared to traditional absorbent articles witii fluff 
cores ttiat tend to be broken or to form lumps in use. 

The sheets are provided with slits in order to 
enhance their flexibility, with a better comfort for the 
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usiBf, iand to increase the fluid absortMng area. 

The sanitary.napWn described In the EP patent 293 
208 B1* has a structure that fs ,n6t '^Hclficially intended 
to provide a self shaping capbE)nfty during ^e use UtMng 
advantage of the'swelting of the absoHsent nriatei^af, but 
raither* a better strength when wetted than article using 
conventtonal, fluff-based absorbent cores, and a better 
flexibility and absoribencY rate as compared to articles 
using fte same compressed regenerated cellulose 
sponge material. 

therefore there is still the need for an absort^ent 
article capable of providing an anatonrilcaily shaped 
configuration for a closer bbdy contact which is 
achieved during the use upon activaVion by absbibed 
body fluids, while it is conrTfortable for the wearer and 
easy to produce and to package. 

SUMMARY OF THE INVENTION 

The present invention relates to disposable absorb- 
ent articles for wearing adjacent a body discharge area, 
which, are substantially fiat prior to use. The siAstan- 
tially flat disposable absorbent article has a longHudinal 
centreline and a lateral centreline orthogonal thereto 
that define longrtudinaJ 'and lateral directions respec- 
tively, and a 2-directi'on that is ortriogonal to both of 
thehn. The disposable at3Sofbent article cbnprises a liq- 
uid pervious topsheet, a Backsh.eet.preferat^ liquid 
inperyfous. joined ^ said tc^sheei-.and an absorbent 
cdre interrpediate theiopsheet arid the bacteheei The.- 
tenfj "substantially flat",- as used herein, refers to arti- 
. cles that have their rnain extension in one plane in con- 
trast to being shaped. The. absorbent core cpmpnses a 
sheet of conpressed refgenerated cellulose sponge for 
expandirig the article Into a tridimensional structure 
while being worn by a user, wherein the sheet of com- 
pressed regenerated cellulose sponge is activated by 
body fluids. The topsheet is capsible of ©cpanding as the 
absorbent article expands upon activation by body flu- 
ids. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the speciflcatiori coridudes with dalms par- 
ticularly pointitig out and distinctly claiming the present 
invention, it is believed that tiie present invention will be 
better understood from flie following description In con- 
junction with the following drawings: 

FIQ. 1 is a top plan vievif of one en4>odiment of a 
sanitary napWn according to the present invention; 
FIG. 2 is a cross-sectional view of ttie sanitary netp- 
Wn shown in FIG. 1 as taken along a section line 
conresponding fo the traiiisverse centreline A-A; 
FIQ. 3 is a cross-s^ectional view similar to tfiat of 
FIG. 2, showing the. sanitary napWri expanded into 
a tridimensional structure after activation during 
wear; 

FIQ. 4 is a cross-sectional vlW of anotiier embodi- 
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rneht of a sanitary napWn according to the present 
ifTventioh; 

FIG. 5 is a cross-sectional view similar to that of 
. FIQ. 2. showing the sanitary rrapWn expanded Into 
5 a tridirnensiona! structure dfter activation durinig 
wear. 

ngTAILED DESCRIPTION OF THE INVENTION 

10 This invention relates to a disposable absorbent 
article which exhibits absorbency for bodily fluids, the 
protection of the user's garments from soiling, improved 
physical comfort to the user, and which is easy to pro- 
duce end fo padcage. The disposable absorbent article 

IS described below by reference to a sanitary napkin or 
catamehial. The term "sanitary napkin", as used herein, 
refeirs to an article which is worn by females adjacent to 
the pudendal region arKl ^ich is intended to afc>sorb 
and contain the various body fluids which are dis- 

20 charged from the body {e.g., vaginal discharges, men- 
ses, and/or urine) and which is iriterxJed to be discarded 
after a single use. The disposable absorbent article is 
substantially flat prior to use. 

The term "sul>stantially flat", as used herein, refers 

25 to articles that have their main extension in one plane in 
contrast to being shaped. In a preferred embodiment a 
substantially flat article will have an afasort>ent core of 
donstant thickness or, at least, will have an absorbent 
core that is not shaped in a direction wWch is orthogonal 

30 to Ihe absorbent core: itself. This, does hot e)Gdude a 
general curvature of the absorbent core. K will be appar- 
ent to'the tfian sidlled in tiie art to which extent products 
can deviate from absolute flat shape and still benefit 
from ttie during the use shapthg according to the 

55 present Invention. 

. Sar^tary napkins with longitudinal side cuffs, which 
may be optionally elasticated, and sanitary napWns witfi 
a mcdiarate curvature are therefore within the scope of 
the present invention, provided that their absort^ent core 

40 is not shaped prior to use In a directfon ttiat is orthogo- 
nal to the absori^ent core itself. 

The term "use", as used herein, refers to the perkxl 
of time tfiat starts when the absorbent article is actually 
put In bonlact with the anatomy of the user. 

4S The terms "joined" or "affixed", as used herein, 
encompasses configurations virfiereby a first men*er is 
directiy connected to a second member and configura- 
tions wherry a first rriember Is indirectiy connected to 
a second rnember by connecting the first member to 

60 intermediate merribers which in turn are connected to 
fte second mender, 

Interlabial devices which reside partially within and 
partially external of the wearer's vestibule are also 
witWn the scope of this invention. As used herein, the 

ss term "pudendal" refers to the exterrially visil^Ie female 
genitalia and is limited to tiie labia majora, the labia 
minora, ttiis clitoris, and the vestibule. 

In FIQiS. 1 and 2. one preferred embodiment of a 
sanitary napkin 20 of the present invention is shown. 
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Rg. 1 is a plan view of the sanitary napkin 20 of the 
present invention In Hs flal-out state prior to use wtth 
portions of the stmcture being cut'-away to more dearly 
show the construction of the sanitary napWn 20 and with 
the portion of the sanitary napkin 20 which faces or con- $ 
tads the wearer oriented towards the viewer. As shown 
In FIGS. 1 and 2, the sanitary napWn 20 preferal)ly com- 
prises a liquid pervious topsheet 24, a liquid impervious 
backsheet 26 joined to the topsheet 24. and an absort>- 
ent core 28 intermediate the topsheet 24 and the back- 
sheet 26, which comprises a sheet of compressed 
regenerated cellulose sponge 46 for expanding the san- 
itary napkin into a tridimensional structure while being 
worn by a user. 

The sanitary napkin 20 has two surfaces, a body is 

•)ntacting or facing surface, and a garment facing or 
contacting surface. The absorbent core 28 has corre- 
sponding body fadng and garment facing surfaces. The 
sanitary napkin 20 has two centrelines, a longitudinal 
centreline O-O and a transverse centreline A-A orthog- 20 

lal thereta The term longitudinal", as used herein, 
refers to a line, axis or direction in the plane of the san- 
itary napkin 20 that is generally aligned with (e.g., 
appro)dmateIy parallel to) a vertical plane which bisects 
a standing wearer into left and right body halves when 2S 
the sanitary napkin 20 is worn. The terms "transverse" 
or "lateral", as used herein/ are interchangeable, and 
refer to a line, axis, or direction which lies within the 
plane of the sanitary napkin 20 and is generally perpen- 
' dicuiar to the longitudinal direction. The Z^irectlon is so 
orthogonal both the longitudinal and lateral directions of 
the sanitary napWn 20 and extends outwardly from the 
plane of the sanitary napkin 20. which Is defined by the 
longitudinal centreline O-O and the lateral centreline A- 
A, The term longitudinaliy oriented" refers to a direction 55 
±45 degrees of the longitudinal direction in the plane of 
I 'ie sanitary napkin 20; the term "laterally opriented" 
refers similariy to any other direction in the plane of ttie 
sanitary napkin 20. 

The long edges of the sanitary napkin 20. which are 40 
aligned witti the longitudinal centreline O-O. are the lon- 

Rudinal sWe margins of the sanitary napWn 20. The 
ends of the sanitary napkin 20 joining the longitudinal 
side margins are tiie transverse ends of the sanitary 
napkin 20. Collectively tiie longitudinal side margins 4S 
and transverse ends of the sanitary napkin 20 define its 
periphery Similarly, tiie absorbent core 28 of the sani- 
tary napWn 20 has a periphery defined by alternatively 
disposed tongitudinal side margins and transverse 
ends. 

Tridimensional structures of the sanitary napkin 20 
are those in which the sanitary napkin structure is 
caused to expand, at least partially, in the Z-direction. in 
order to more closely conform to the user's anatomy. 
Said expansion preferably takes place in a direction that 55 
goes from tiie garment facing surface towards the body 
facing surface of tiie sanitary napkin 20. Particularly 
prefen'ed are ti-idimensional structures wltin a convex 
upward configuration tiiat are inclusive of. but not lim- 



ited to, inverted U-shapes or inverted V-shapes. Witii 
these configurations the cross-sectional contour of the 
central portion of the sanitary liapkin more dosely 
matches the labia of the typical' wearer. 
The topsheet 24 Is compliant, sort feeling, and non-Jni- 
tating to the wearer's sWn. Further, the topsheet 24 is 
r»quid pendou5,.permitfing fK^uid to readily penetrate 
through its tiiickness. A suitable topsheet 24 may be 
manufactured from a wide .range of materials such as 
woven and nonwoven materials; polymeric materials 
such as apertured formed thermoplastic films, aper- 
tured plastic films, and hydroformed tiiermoplastic fflms; 
porous foams; reticulated foams; reticulated thermo- 
plastic films; and tiiernrkoplastic saims. Suitable woven 
arid nonwoven materials can be comprised of natural 
f tores (e.g.. wood or cotton fibers), synthetic fibres (e.g., 
polymeric fbres such as polyester, polypropylene, or 
polyethylene fibres); or from a combination of natural 
and syntiietic fibres. 

A prefeaed topsheet conprises an apertured 
formed film. Apertured formed films are prefen'ed for the 
topsheet because they are pervious to body fluids arrd 
yet non-absort)ent and have a reduced tendency to 
allow liquids to pass back tiirough and rewet the 
wearer's skin. Thus, tiie surface of tiie formed film which 
is in contact witii tiie body remains dry, thereby reducing 
hKxJy soiling arid creating a moire comfortable feel for tiie 
wearer. 

Suitable formed films are described in U.S. Pat No. 
3.929.135. issued to Thbmpson on December 30, 1975; 
UiS. Pat No. 4.324.246." issued to Mullane, el al. on 
April 13. 1982; U.S. Pat No. 4.342.314, issued to Radel. 
etal. on August 3. 1982; U.S. Pat Na 4.463.045. issued 
to Ahr, et al, on July 31. 1984; and U.S. Pat No. 
5,006,394. issued to Baird on April 9, 1991. A preferred 
topsheet for the absorbent article of tfie present inven- 
tion is a formed film descrbed in one or more of the 
above patents and marketed on sanitary napkins by 
The Procter & Gamble Company of Cincinnati. Ohio as 
•DRI-WEAVE\ 

In a preferred embodiment of the present invention, 
ttie body or exposed surface of the formed film topsheet 
is hydrophilic so as to help liqud transfer through the 
t(^6heet faster flian if the body surface were not 
hydrophilic so as to diminish the likelihood tiiat men- 
strual fluid will flow off ttie topsheet rather tiian flowing 
into and being absorbed by the absorbent core. 

The topsheet of the present invention must be 
capable of expanding as the sanitary napkin 20 
expands in a tridimensional structure upon absorption 
of body fluids. This may be achieved when ttie topsheet 
is made of a material ttiat is intrinsically extensible 
under tiie forces exerted by the expanding sheet of 
compressed regenerated cellulose sponge. In a pre- 
fen'ed embodiment illustrated in FIQS.1 and 2 the top- 
sheet 24 is provided witii two pleats or folds 52 
symmetrically positioned at botii sides of the longitudi- 
nal centreline O-O and substantially parallel to it. As 
shown in FIQ. 2 tiie topsheet 24 in each pleat or fold 52 
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lis folded twice on itself toward the longitudinal side mar- 
gins of the sanitary napkin 20. A single pleat or fotd or. 
alternatively, more than" two folds may be also obrtv 
prised in the topsheet 24 without deparfing from the 
scope of the present invention; the pleats or folds may 
be generally longitudinally or laterally oriented. 

The absofbent core 28 can comprise any absort^ent. 
means which is generally conpressible, resilient, non- 
irritating to the wearer's skin and capabTe of absbri»hg 
and containing txxiy fluids. The absorbent corie 28 m^y 
be manufactured.f rom a wide variety of liqukJ absorbent 
materials comrhonly used in disposable sanitary nap- 
kins, and other disposable absorbent articles. Exanrples 
of suitable absorbent rhaterials include comminuted 
wood pulp (which Is generally referred to as airfelt), 
creped cellulose wadding, modified cross-linked cellur 
lose f bres (such as those described in U.S. Patent No, 
5.217.445 issued to Young, et al. on June 8, 1993), cap- 
illary channel fibres (that is, fibres having inlra-fibre cap- 
illary channels such as those described in U.S. Paterit 
No. 5.200,248 issued to Thompson, et af. on April 6, 
1993), absorbent foams (such as those described in 
U.S. Patent No. 5,260.345, issued to DesMarais, et al. 
on November 9. 1993 and U.S. Patent No. 5,258.244 
issued to DesMarais, et a\. on December 7. 1993). ther- 
mally bonded airtay materialis (such as those nnateriat 
described in U.S. Patent Application Serial No. 
08/141,156. entitled "Catamenial Absorbent Structures 
Having Thermally Bonded Layers For Improved. Han- 
: . dling of fylenstrual Fluids arid Their Use In Catamehial 
Pads Having Improved Rt and Comfort* filed in the 
riame of Richards, et al. on October 21. '1993 (P&Q 
Case 5051)), absorberit sponges, synthetic staple 
fibres, polymeric filDres. hydrogel-formirig pk^ 
ling agents, peat moss, or any equivalent materials or 
con^inations of materials. Suitable absort^nt . cores 
comprising foams are described in European Applica- 
tions 0 598 833. 0 598 823 and 0 598 834. 

In the embodiment illustrated in FIQS. 1 to 3, the 
absorbent core 28 comprises an absort>ent layer 30 
made of a thermally bonded airlaki material longitudi- 
nally fokjed twice on itself and conprlsing pahtdes of 
absorbent gelling material therebetween, which are not 
shown for clarity. 

The absorbent core 28 further comprises a sheet of 
compressed regenerated cellulose sponge 46 for 
expanding the sanitary napkin 20 into the desired tridi- 
mensional stojcture while the sanitary napkin 20 is 
being worn. In an embodiment illustrated In FIGS. 1 to 3 
the expansion and the final shaping of the sanitary nap- 
kin 20 into the tridimensional structure is provided by 
the swelling. 8ut>stantiaily in Z-direcfion. of the material 
that constitutes the sheet of conpressed regenerated 
cellulose sponge 46 and that is activated during wear by 
the absorption of body fluids. 

The compressed regenerated cellulose sponge 
— sheet46-forms.atJeast part of the body facing surface of- 
the at>sort)ent core 28. in face to face relationship with it; 
it is preferably narrower and shorter than the absort^ent 



layer 30. as illustrated in FIG. 1, being centered about 
Ixth the longitudinal arxJ transverse centrelines 0-0 
andA-A. . *~ 

The regenerated cellulose sponge is a maieria! that 

5 is known in the art' exanples of suitable materials are 
dieralbea in U,& Patent Na 3,954,493, in French Pat- 
ent AppDcation FR-A-2;503,82yf*^and in European Pat- 
ent EP-B-0 293 208. the regenerated cellulose sponge 
is a. sponge of a material containing a cellulose skele- 

10 ton.. Examples of such sponges include, in addition to 
sponges conisisting of cellulose itself, sponges consist- 
ing of a celluk^e derivative as viscose, a cellulose ether 
and a ceilluk}se ester, and sponges consisting of mix- 
tures of tHose materials. 

75 By way of example only, a regenerated cellulose 
sponge may be prepared from a mixture of a viscose 
solution with reinfbrdng fibres and a pbrogenic com-, 
pbund. e.g. crystals of sodium sulphate decahydrate or 
of another alcali rnetal salt with a high content of crystal- 

20 llzed water, tiie final pore dimenston being related to 
that of the salt cryistals. The viscose solution may be 
extnjd'ed through an extrusion die of the desired sec- 
tion, then let coagulate. The material is washed with 
water after regeneration in order to eliminate the salt 

25 and other possible 6olut>le conpounds, then it is dried 
and. rf necessary, compressed to the desired density. 

The compressed regenerated cellulose sponge has 
a network structure that contains air bubbles created by . 
the elimination of the sodium sulphate aystials. 
,30 " The coripressed regenerated cellulose • sponge 
material is avsdliable in various forms. e.g. in layers or 
shee^ of different densities, thicknesses and basis 
weights; dry densities values for the compressed mate- 
rial used In. the present invention are from 0. 1 g/cc to 1 

35 g/cc. While thicknesses may range from 0.5 mm to 5 
mm. . 

These low thicknesses are particulariy preferred for 
the conpressed regenerated cellulose sponge layers 
used in the present Invention In order to have a material 
40 that Is flexible in its dry state before activation by body 
fUds. 

In a preferred embodiment of the present Invention, 
whidh is illustrated in FIGS. 1 and 2, a sheet 46 of com- 
pressed regenerated cellulose sponge with a dry den- 

45 sity of 0.5 g/cc arxi a thickness of 2 mm is positioned 
above the absorbent core 28 in lace to face relationship 
with It, The absort>ent layer 30 is 207 mm tong and 64 
ffvn wrde. and tine sheet 46 of compressed regenerated 
cellulose qponge is 125 mm long and 30 mm wide, 

$0 being centered about both tongitudinal and transverse 
centi^elihes O-O and A-A of the sanitary napkin 20. Suit- 
able shee^ of compressed regenerated cellulose 
sponge rnay be those produced by Spontex f=rance. Dif- 
ferent shapes are also possible for the conpressed 

55 regenerated cellulose ^X)nge sheet 46, e.g. an iiour- 
glass shape. 

The absortsent layer 30 ar>d tiie conpressed regen- 
erated cellulose sponge sheet 46 may be associated in 
any suhat^e manner to form the absorbent core 28. 
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Suftable manners indude, bi;t are nc3ft limited to, associ- 
ating the absorbent layer 30 and the compressed regen* 
erated cellutose sponge sheet 46 with adhesives such 
as b/ spray-gliihg or by applying lines or spots of adhe- 
sive between them. 

Alternatively, or ' additionally, the association 
between the layers may be achieved by fibre entangle- 
ment or by a plurality of discrete fusion bonds. 

The compressed regenerated cellulose sponge 
sheet 46 Is capable of absorbing body fluids quicWy with 
a large increase in its volume, generally from about 2 to 
20 times, and usually from 5 to 15 times its volume at 
the time of the conpression. The volume increase sub- 
stantially corresponds to a swelling in the direction of 
the corr^ression, that is in the Z-direction In the sanitary 
nWn 20. 

' ~ The sanitary napkin 20 is produced and packaged 
as a conventional fiat product, as illustrated in FIGS. 1 
and 2. After the sanitary napk'n 20 has been worn, as 
soon as the absorbed body fluids come in contact with 
material of the conrpressed regenerated cellulose 
sponge sheet 46. this will begin to swell in Z-direction 
increasing its thickness, as can be seen in FIG. 3. The 
topsheet 24 follows the swelling of the compressed 
regenerated cellulose sponge sheet 46 by straightening 
out the pleats or folds 52, therefore without restraining 
the swelling. 

After the absorption of body fluids and the subse- 
quent swelling, the material of the compressed regener- 
ated .cellulose sponge sheet 46 is^ soft, conpllant, 
conformable and resilieni it is compressible such that it 
will deform under the relatively small forces that are 
experienced during normal use. In addition to be com- 
pressUe, the material of the compressed regenerated 
cellulose sponge sheet 46 is after swelling flexible and 
conformable such that it is able to provide improved fit 
I pugh the topsheet 24 into and around the wearer's 
'''idoia and perineum when the tridimensional structure is 
formed during the wearing time. The abiftty to follow the 
topography of the anatomy will provide intimate contact 
witii tiie exposed genitalia of tfie female user. This helps 
vide better fluid transfer from the user into the com- 
pressed regenerated cellulose sponge sheet 46. While 
these characteristics of the compressed regenerated 
cellulose sponge sheet 46 allow for inproved fit, they 
also cause the product to be both soft and comfortable 
for the wearer. 

The swelling upon liquid absorption of the com- 
pressed regenerated cellulose sponge material that 
forms the sheet 46 creates a void volume that does not 
collapse in wet conditions and therefore enables the 
material to rapidly acqure further releases of fluid and 
to transnA them to the underlying absorbent layer 30. 

The total absorbent capadty of the absorbent core 
28 of tiie sanitary napkin 20 is therefore sui^antially 
provided for by the combination of the compressed 
regenerated cellulose sponge sheet 46 with the ftosorb- 
ent layer 30. 

The total absori^nt capadty of the absorbent core 



28 comprising the compressed regenerated cellulose 
sponge sheet 46 should be compatitrie with the 
intended body fluid loading for the sianitary napkin 20. 
Further, the total absorbent capadty of the absorbent 

5 core 28 may be varied to accommodate wearers rang- 
ing in the expected amount of body fluid volume.. For 
instance, a different absoft>ent capadty hiay be utiRzed 
for sanitary napkins Intaxled forliay time use as com- 
pared with those intended fgir night time use, or for san- 

10 rtary napkins intended for use by teenage females as 
compared with those intended by more mature women. 

In an alternate embodiment of the present invention 
the compressed regenerated cellUose sponge sheet 46 
may entirely constitute the absorbent core 26 of tiie 

IS sanKary napkin 20. The total absorbent capadty of the 
sanitary napMn 20 is provided in this case by the com- 
pressed regenerated cellulose sponge sheet 46 only. 

The swelling of the material forming the com- 
pressed regenerated cellulose sponge sheet 46 takes 

20 place only upon activation by the absorbed fluid, that is 
only during the use of the sanitary napkin 20 and in 
dose contact witii the user's anatomy; the formation of 
the tridimensional structure can therefore achieve a 
much better fit with the anatomy of the user. Moreover. 

25. the swelling of the compressed regenerated cellulose 
sponge sheet 46 may start where it is actually reached 
by the fluid first; tiie formation of the tridimensional 
structure may also frt. therefore, the different possible 
ways In which the body fluids may be released by vari- 

30. pus users: • 

The ©cpanding topsheet 24 also provides a com- 
fortable contact witti ttie user's anatomy, wHhout 
restraining the expansion of the sanitary na^n 20 into 
the desired tridimensional staicture upon activation by 

05 body fluids. 

The sarutary napkin of the present invention is flat 
prior to use. and may be therefore manufactured Bnd 
padcaged more easily than a converitionai elasticated 
or pre-formed artfola Since the tridimensional structure 

40 is formed only during tiie use, the sanitary napkin of the 
present invention is also easier to wear. 

In an attemative embodiment of the present inven- 
tion, tiie sanitary napkin 20 may have two flaps (not 
shown), each of which are adjacent to and extend later- 

45 ally from the side edge of the absorbent core. The flaps 
are configured to drape over the edges of the wearers 
panties In tiie crotch region so that the flaps are dis- 
posed between tfie edges of tiie wearer's panties and 
the wearer's thighs. The flaps serve at least two pur- 

so poses. First, the flaps help serve to pre/ent soiling of tiie 
wearer's body and panties by menstrual fluid, preferably 
by fornting a dout^e wall barrier along the edges of tiie 
panty. Second, the flaps are preferably provided with 
attachment means on ttieir garment fadng sirface so 

55 tiiat tiie flaps can be folded back under the panty and 
attached to tiie garment facing side of tiie panty. In this 
way. tiie flaps serve to keep the sanitary napkin properly 
positioned in tiie panty. 

The flaps may be constructed of various materials 
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indudtng materials used for the topsheet 24, backsheet 
26, cpnijinations thereof, and may be a laminate having 
ti^e In the centre. Further, the flaps may be a sepa- 
rate element attached to the main body of the sanitary 
riapWn 20 or can comprise extensions of the topsheet s 
24 and/or backsheet 26. tt is reconvnended, however, 
that the flaps have a liquid impervious backsheet to pre- 
vent body fluids which reach the flaps from soiling.the 
edges of the wearer's pahtiies. 

Preferred flaps that are suitable or adaptable to the io 
sanitary napkin 20 of the present invefrtion are dis- 
closed in U.S. Pat. No. 4,687.478 issued to Van Tllburg 
on Aujj. 18, 1987; U.S. Pat, No. 4,589.876 issued to Van 
Tllburg on May 20. 1986; and U.S. Pat Ho, 4.608,047 
issuedtoMattinglyon Aug. 26, 1986. is 

. Optionally, the sartitary napfdn 20 may comprise 
components that naturally wrap the sides of a wearer's 
panties. Sanitary napWns having con^nenls that natu- 
rally wrap the sides of a wearer's panties suitat^ie for 
use with the sanitary napWn 20 of the present invention 20 
are disclosed in U.S. Patent Applicafion Serial No. 
08/096,121 entitled "Absorbent Article having Parity 
Covering Components that Naturally Wrap the Sides of 
Panties", filed July 22. 1993. in the names of l^vash. et 
al and U.S. Patent Application Serial No. 08/277733 25 
entitled "Absorbent Articles Having Undergarment Cov- 
ering Components with Zones of Extensibility", filed July 
20, 1994, in the names of Weinberger, et al. . 
. The compressed regenerated .cellulose sponge 
sheet 46 for expanding the sanitary napkin 20 so 
dimensionai structure during wear may be cbnprised in 
the sanitary napkin 20 in any other suitable position 
ar>d/or orientation in order to get the desirefl tridimen- 
sional structure, in partfeular, the compressed regener- 
ated cellulose ^onge sheet 46 can form at least part of 35 
the garment facing surface of the absorberit core 28. 
C In an alternative en*odiment illustrated in FIG. 4 a 

sanitary napkin 20 similar to that Dlustrated in FIQS.1 
and 2 further comprises an acquisition layer or second- 
ary topsheet 29 positioned between the topsheet 24 4o 
and the absorbent core 28. Preferably the acquisition 
layer 29 does not lie over flie compressed regenerated 
cellulose sponge sheet 46 that is therefore capable of 
receiving the body fluids directly through tiie topsheet 
24. As illustrated in FIQ. 4 the acquisition layer 29 has a 4S 
discontinuous surface conprising a window which is 
slightly longer and wider than the compressed r^ener- 
ated cellulose sponge sheet 46. Alternate configura- 
tions may also be possible, e.g. tiie acquisition layer 29 
may comprise two rwirrow strips tongftudinally oriented so 
and positioned over the absorbent core 28 at both sides 
of the conpressed regenerated cellulose sponge sheet 
46. Ahematively. the acquisition layer 29 can be com- 
prised between the absorbent core 28 and the back- 
sheet 26, further, tiie acquidtion layer 29 can be ss 
comprised between the compressed regenerated cellu- 
lose sponge sheet 46 and the absorbent layer 30 in an 
embodiment similar to that Illustrated in FIG. 2. 

The acquisition layer 29 rhay serve se/eral func- 
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tions including improving wicWng of body fluids that may 
. escape laterally from the obnpressed regenerated cel- 
lulose sportie sheet 46. or, afternatively, ttiat may reach 
ttie acquisition layer -29 directiy, over and Into the 
absortlent core 28. By inproving widdng of body fluids, 
the abquisition layer 29 provides a more even distribu- 
tiori of the body fluids tiiroughout the absorbent core 28. 
, acquisition layer 29 preferably comprises 
materials that are capat^e of acquiring liquid very fast, 
and subsequently release it to contiguous layers with 
sutistantially no retention capacity. 

The acquisitioh layer 29 may be comprised of sev- 
eral different materials including nwiwoven or woven 
webs olf syntiietic fibres including polyester, polypropyl- 
ene, or polyethylene; natural fbres including cotton or 
cellulose; blends of such fibres; or any equivalent mate- 
rfals or combinations of materials. Examples of sanitary 
napkins having an acquisitton layer and a topsheet are 
more fully described in U.S. Pat No. 4.950.264 issued 
to Osbom and U.S. Pat. Application Serial No. 
07/810,774, "Absort>€nt Article Having Fused Layers", 
filed December 17. 1991 In the names of Cree, et al. 

The topsheet 24, ttie acquisition layer 29 and the 
absortJent core 28 may also be associated in any suita- 
ble manner, in order to insure proper fluid transfer 
between them. In a further alternative embodiment that 
is not illustrated tiie acquisition layer 29 may be inter- 
posed between tiie topsheet 24 and tiie underlying 
absorbent core 28 comprising tiie conpressed regener- 
lated'cellulose sponge sheet 46;.tiie acquisition Jayer 29 - 
rrwist be. left free to follow the expansion of the com- 
pressed, regenerated cellulose sponge sheet 46 upon 
absoqption of liqiid. without restraining its swelling. 

As illustrated, in FIG. 4, ttie, pleats or folds 52 are 
positioned at both skies of the longitudirial centrefme O- 
O and substantially paralld to it, but in each pleat or fold 
62 the topsheet 24 is fdded twice on itself toward the 
tohglludinal centreFine O-O of the sanitary napkin 20. 
During the swelling of the compressed regenerated cel- 
lulose sponge sheet 46 upon fluM absorption the 
straightening out of the pleats or folds 52 forms a sort of 
longitudinally oriented side cuffs 47 that provide a better 
seal against sMe leakage, as illustrated in F!G. 5; the 
ade cuffs 47 may still be present when the swelling of 
ttie compressed regenerated cellulose sponge sheet 46 
is completed if the overall widtii of tiie topsheet 24 is 
slightiy higher tiian ttiat which would be necessary to 
follow tiie complete swelling of the compressed regen- 
erated cellulose sponge sheet 46, 

Claims 

1 . A di^wsaUe absorbent article for wearing adjacent 
a body discharge area, saki article having a longitu- 
dinal centreline arxi a lateral centreline orthogonal 
tiiereto and defining longitudinal and lateral direc- 
tions respectively, saW article furtiier having a Z- 
direction which is orthogonal to both said longitudi- 
nal and lateral directions, said artide comprising a 
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liquid pervious topsheet. a backsheet joined to said 
tbpsheet an absorbent core intermediate said top- 
sheet and said bacteheet said absorbent artide 
being substantially flat prior to use, said absort^ent 
core con^ising a sheet of compressed regener- 5 
ated cellulose sponge for expandir^g said article 
into a tridimensional structure while being worn by . 
a user, said sheet of compressed regenerated cel- 
lulose sponge being activated by body fluids, said 
absorbent core connprising a body facing surface, 10 
said absorbent article characterized in that said 
topsheet is capable of expanding as said absorbent 
article expands upon activation by body f liids. 

2. A disposable absort^ent article according to claim 1 . is 
characterized in that said compr^ed regenerated 

^ cellulose sponge sheet provides said article with a 
substantially convex upward configuration. 

3. A disposable absorbent article according to any 20 
preceding daim, characterized in that said com- 
pressed regenerated cellulose sponge sheet upon 
activation by body fluids expands siijstantiaily in 
said Z-direction to provide said tridimensional 
structure. 25 

4. A disposable absorbent article according to any 
preceding daim, characterized in that said com- 
pressed regenerated cellulose sponge sheet forms 

. . . at; least .part of- sard .body fadng surface, of said 20; 
absofbertt core. ' 

5. A disposable absorbent artide according to any 
preceding dalm, characterized in that said topsheet 
has at least a pleat or fold. 2S 

' A disposable absorbent artide according to any 
preceding daim, characterized In that said com- 
pressed regenerated cellulose' sponge sheet has a 
dry density of 0. 1 +1 g/cc. 4o 

Adisposabfe absort>6nt artide according to daim 6, 
characterized in that said, sheet of compressed 
regenerated cellulose sponge has a tfildoiess of 
O.S^ mm. 45 

8. A disposable absorbent artide according to any 
preceding daim, characterized in ttiat K further 
conprises an acquisition layer beneath said top- 
sheet, so 

9. A disposable absorbent artide according to any 
preceding daim, characterized In that said disposa- 
ble absorbent artide is a sanitary napkin or a pari- 
tiliner. ss 
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